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Your bridge will form a single span of 800 feet, from center 
lo center of towers. It is to serve as a connecting link be- 
tween the rail roads of Canada and those of the State of 
New Yorlj ; and is also to accommodate the common travel 
of the two countries. 

The question of the practicability of a suspension rail road 
bridge has been various]/ discussed'. Some of the most emi- 
nent engineers haye decided against it. Mr. Robert Stephen- 
son, among othersj made a report upon the fsiilure of a rail read 
suspension bridge in England, and used it as an argument 
against the apphcation of suspension chains for crossing the 
Menai Straits, In this report, this eminent engineer does no 
justice fo the question ; his only aim appeared to be to re- 
move the objections, which were raised by the advocates of 
the suspension principle, against his own plan of a tubular 
bridge. 

Whenever necessity calls for new works of art, new expe- 
dients will be discovered, adapted to the occasion. It will no 
longer suit the spirit of the present age to pronounce an un- 
derbxking impracticable. Notliing is impracticable, which is 
within the scope of natursd laws. 

The principles which have guided me in the planning of 
your work, are exceedingly simple, and do not involve any 
intricate question. The only real difficulty of the task appears 
to be its novelty. Two principal considerations present them- 
selves : that of strengtli and stifiiiess. In regard to streitgt.h, 
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it is not only admitted by all parties, but established by ample 
experience, that good iron wire, if properly united into cables 
or ropes, is the best material for the support of loads and con- 
cussions, in virtue as well of its great absolute cohesion, which 
amounts to from 90,000 to 130,000 lbs. per superficial inch, 
according to quality and fineness, as on account of its high de- 
gree of elasticity, which in good, hard-drawn wire, approaches 
that of steel. To support a heavy weight, nothing safer can 
be employed, than a well-made wire cable or rope. It is not 
only the strongest, but also the most economical. The second 
question is that of stiffness. "Wire cables, if large, well made, 
and compactly wrapped, possess a considerable degree of stiff- 
ness, but too little to be taken into account in the present 
case. We can depend upon tables only for support, and m«st 
apply other means for producing stiffness. There are three 
different modes for obtaining stiifness : 

1. By using girders and heavy timbers, iongitudinally, in 
the construction of the floor. 

2. By trusses. 
S. By stays. 

The plan of the double floor bridge, which you have adopted, 
provides two girders in the upper floor, of a depth of 4 feet 
for the immediate support of the rail road track. This is a 
very important feature in the construction of any rail road 
bridge ; it sen'es to distribute the pressure upon any one 
point over a greater length, and thereby prevents short impres- 
sions and undulations. Such girders would alone be sufficient 
for moderate spans, but larger ones require trusses besides. 
Since you have decided in favor of a double floor, the upper 
one to be used for the rail road, the lower one for common 
travel, a very good opportunity has ofiered for doubling the 
trusses, and of adding another valuable feature, that of the box 
or tube. Your bridge will form a hollow, straight beam, of 
20 feet wide and 18 feet deep, composed of top, feottoia 
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and sides. The upper floor, wMcli supports the rail road, 
is 24 feet wide between the railings, and suspended to two 
wire cables, assisted by stays. The lower floor ia 19 feet 
wide in the clear, connected with the upper one hy vertical 
trusses, forming its sides, aud suspended to two other 
cables, which have 10 feet more deflection than the upper 
cables. The mechanical principles upon which the trusses I 
have devised for this bridge, act, is not new, but universally 
applied. On inspection of the plan, you will observe posts, in 
a vertical position, 5 feet apart, finnly connected with the 
upper and lower floor beams. Any pressure upon the upper 
floor wiU, by these posts, be transferred upon the lower, 
and vice versa. With the exception of these, and a light 
bridging between, there is no other timber to be used in 
this truss. Its stiffness is to be obtained from wrought 
iron rods, of one inch diameter, and 27 feet 4 inches long, 
which are placed diagonally, nearly at right angles to each 
other, and always connecting the upper and lower end of 
the first and fifth post. The ends of these rods have screws 
and nuts, and are screwed up as tight as the strength of 
the posts will permit. The result of this is a high degree 
of rigidity and stif&ess. The vertical action of any one post 
is by these tension rods transmitted to two other posts, 40 feet 
apart. 

This plan recommends itself not only on account of its great 
stifihess, hut also on account of its great lightness, and free- 
dom from all timber-joints and connections. Consequently no 
working or opening of joints can take place. The manner in 
which the posts are framed and connected with the upper and 
lower floor, and the fact, that the rods are only exposed to 
tension, insure tlie true vertical plane of the trusses ; they are 
not .exposed to the danger of drawing out of Hue. 

All the timber used in tliis structure, is to be well seasoned, 
planed, and well painted. The upper floor will be treated 
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like a ship's deck, caulked and painted, it will therefore serve 
as a complete roof for the lower work. 

The trasses are so open, that they present but little suriacc 
to the action of the wind. 

The upper floor stays will be a great additional support to 
the upper cables, and will add materially to the stiffness of tht^ 
structure. These and the lower floor stays, which I propose 
to put up, will in connection with the trusses and tbe girders, 
produce a degree of stiffness, sufficient, I feel confident, to 
admit of tlie passage of the heaviest trains at full speed, with- 
out producing any injurious vibrations. The ordinary speed of 
trains, however, is to be limited to five miles per hour. 



THE ANCHOKAGE 

Will be formed by sinking 8 shafts into the rock 25 feet deep. 
The bottom of each shaft will be enlarged for tlie reception oi' 
cast iron anchor plates of 6 feet square. These chambers will 
have a prismatical section, which when filled with solid masonrj" 
can not be drawn up without lifting the whole rock to a con- 
siderable extent. This resistance is further increased by the 
-weight of the superincumbent masonry. My calculations sat- 
isfy me, that the pressure upon the anchor plates will be met 
•with a resistance equal to the ultimate strength of the cables, 
or equal to five times the maximum tension to which they can 
'ever be exposed. To these anchors massive iron chains are 
attached, which rise vertically through tire rock, form a curve 
in the anchor masonry, and connect with the wire cables at 
the level of the coping. Bach chain will be 6Q feet long and 
composed of 8 links, each link to be formed of 7 or 8 plates 
of an aggregate section of 72 superficial inches of sohd wrought 
iron. The Hnks connect by means of bolts, turned off to 3J 
inch diameter, and passing through eyes accurately bored out. 
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The plates will be forged out of the best quality of charcoal 
blooms, aud in one piece without a weld. By the curvature 
of the chain, a part of its tension is transformed into pressure 
upon the wall, and wiU be supported by large cut stone blocks. 
The chains and pins will be well painted, and embedded in 
grout, composed of cement, lime, and sand. 



SADDLES 

Of cast iron will support the cables on top of the towers. 
They will consist of two parts, the lower one stationary, the 
upper one movable, resting upon wrought iron rollers of it 
inches diameter, accurately turned off, and fitting against the 
feces of the upper and lower plate, which are to be planed ofi' 
true. The rollers will admit of a slight motion of the upper 
aaddle, whenever the balance of tension between the land and 
suspension cables should be greatly disturbed. The saddles 
will have to support a pressure of 600 tons whenever thS 
bridge is loaded with a train of a maximum weight. 



TOWERS. 

They are 60 feet high, 15 feet square at the base and 8 feet 
square at the top; therefore the top course, on which the saddle 
rests, has a surface of 64 square feet. The compact, hard 
limestone, which will be used in the masonry of the towers, 
will bear a pressure of 500 tons upon every foot square. The 
strength of the towers to support the above weights, can 
therefore be depended upon. As regards their lateral stabihty, 
I rely solely upon their own weight and the great pressure they 
have to support, which pressure will ordinarily act in a verti- 
cal direction through the center of the masonry. 
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The entrance upon, this floor between the towers would have 
to be at least 32 feet, and in consequence an arch would be 
necessary, to connect them, for the support of the center cables. 
The two outside cables would fall upon the shafts of the tow- 
ers. We should want gateways of large dimensions, no less 
than 66 feet by 30 at the base, with abutments in proportion, 
and a mass of masonry three times as great as what is wanted 
for the double floor bridge. To preserve the chai'acter of the 
work, the wings would have to be carried up to the abutments. 
The great width of floor, would require heavier crossbeams, 
these with trusses underneath, which could not be dispensed 
with, would rather increase than diminish the weight of the 
bridge. All this satisfies me, that a single floor bridge of the 
above dimensions would cost considerably more than the 
double floor bridge. 

The appearance of the double floor bridge will not be so 
beautiful, as that of a single floor, with imposing gateways, erect- 
ed in the massive Egyptian st5de, and joined by massive mugs, 
the cables watched by sphinxes, with parapets, and all the 
rest of the approaches, put up of appropriate dimensions and 
in suitable style. The double floor bridge, when viewed from 
the upper floor, where all the foot passengers will resort, wiU, 
however, present a very graceful, simple, but at the same time 
substantial appearance. The four massive cables, supported on 
isolated columns of a very substantial make, will form the 
characteristic of the work, a.nd this will be unique and strik- 
ing in its eifect, and quite in keeping with the surrounding 
scenery. 



NuGARA Falls, July 28th, 1852, 
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